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RECEIVED 

GJE-S825 CENTRAL FAX CEWTER 

OCT 2 1 2004 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant(s): Ian Anthony Jones and Roger Jeremy Wise 
Serial No. : 09/806.613 Group : 1725 

Filed : March 29. 2001 Examiner M. Alexandra Elve 
For : WELDING METHOD 



com 



LETTER SUBMITTING FURTHER COPY OF DOCUm| pNT 

Commissioner for Patents liiSSL'iiMVJ^ 

r.D. aox 1450 firtt olata mall In an ravalop* aMrMsad to: 

Alexandria, VA 22313-1450 2!!!'S^!!^!!^J^''**^^^S:^^^*^!^ 



Sir 



/Oat*, 

The Office Action dated October 15, 2004. indicates that the document "Iriodin 



LS For The Laser Marking of Plastics', Merck Brochure. June, 1997. is not present in 
the file. The document was submitted as one of the 46 documents filed with a 
Supplemental Information Disclosure Statement and Form PTO-1449 that were 
received at the USPTO on March 4. 2004, as evidenced by a stamped 
acknowledgement postcard from the USPTO (copy attached). However, since the 
document is now apparently missing at the USPTO. Applicant submits a further copy 
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herewith. [For the Examiner's convenience, an Infonnal copy is also being faxed to the 
Examiner.] It Is respectfully requested that the subject document should now be made 
"of record." 



Delray Beach, Florida 
Tel. (661)498-4706 
Fax. {561)498-4027 
October 20, 2004 



(M-39) 




Martin Niovack 
Attorney for Applibant(s) 
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COPY 



gli^Plpf MENTAL INFORMATION 

in the following application- 
Applicants: Ian Anthony Jones et al 
Senal No.: 09/808,613 
P'led : March 29, 2001 
For : WELDING METHOf 
Docket No.: GJE-5825 
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Iriodin^LS 

I for the laser morking of plastics 
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Introduction 

Today, the marking of mamilactuted goods has become a standard fea- 
ture of almost ever/ production process. Hot: embossing, printing, 
punching and engraying are the most commonly used methods of trans- 
ferring lettering, symbots or decorative features onto die sur^ce of 
manuCftctured goods. 

The requirements placed on the quality of the appearance of the mark* 
ingi the marking speed, the environmental compatibility of the method 
used and its flexibility are continually increasing* At the same time> 
madung costs should remain as tow as possihle* These demands are met 
by a techikology which^ in recent years, is becoming more and more 
important in the market: 



The morkinQf coding cmd lottoring wMi knar beoms 



The abrasion of printing ink with lasers is the most common application 
of thift technology. The marking made by the contrast of the printed 
ink onto, the different coloured background. To date^ this form of laser 
labelling has become completely established in many application areas 
- for example in the beverages industry. 

This method does not adequately use a fur^r important advantage 
of laser marking technology. This is the possibility of making the mark 
permanent axid impossible to forge. F6r this, the marking must be made 
directly on or inside the surface of the object to be ma AH . 

In metals* the marking is carried out by laser with a relativciy sim- 
ple engraving on the surface. Markings made in this way are generally 
more prominent than those made with previous technologies such as 
mechanical engraving, etching, etc However these laser markings are 
still a long way off irom the intensity of a print. 

A quality which is comparable with that of a print is often required 
in the marking of plastics^ particularly in the packaging field* Until 
recently, it wa9 oiJy possible to obtain such a laser marking easily in a 
few plastics (e*g. FVC). The majority of pla^ics, e.g. polyolefins, could 
not be marked by laser or only with inadequate results. 
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Lasermarking of plastics 

Th€ development of lascr-markable plastics is a chajlenge to many com- 
panies and indeed, there are special, laseiHEnarkable plastic types avail- 
able on the madcet* These materiais» howeves; are designed for certain 
applications and do not oOtt the lar^e variety of different applications 
which standart phwdcs do. In addition they are only available in a few 
colors. In contrast, completely new peespecdves for the laser marking of 
plastics ate opened up if standard pJasttcs^ in any colour whatsoever; can 
be made laser matkabk. 

In diis respect, Merck has made a considerable step forward. la close 
co-operadon with laser instrumait manufacturers^ the continuous devel- 
opment and opti m isation of the Irtodin* pigment range have now made 
Jie laset marking of many plasties, no matter what coloui; possible. 
Where up to now only ins^ilicant markings were possible, today, clear- 
ly contrasted markings are available* For this» Merck has developed a 
separate product range: the Iriodin* LS types (LS = laser sensitive). 



wfy poorf]f conlrastod iiiorkIii(|s bs 
m99r bvoini? 



on sfondord 



Generally, mechanisms which do not cause a strong colour reaction 
will only produce poorly contrasted lettering which do not even ful- 
fill the minimum legibiUty requirements. 

The moln raasons for tins am; 
Trmttporancy of tha plastic 

The absorption of the plastic is too low for the laser light* 
Therefore^ ^e laser light goes straight through the plastic with- 
out making any substantial chan^. A marking is possible after 
repeated bombardment or at very high laser beam intensities. 
The stress caused to the mnrftrial, however; is so high that deep- 
reaching destruction of die polymer takes place and the mark- 
ing is still insuffidentiy clear The mass prodaction plastics poly- 
ethylene, polyprop}^e aad polystyrene are such materials. 




lasarmarM bar coda on PE j 
uttth Moditfi LS 800 \ 
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Poor conlrasKng of tha mmking 

Engraving; There is enough absofptioa prescnc, but the plastic 
spontaneously depoiymeriMS under the load* In most plasties, 
the resulting etvgraviog is too poorly contrasted to serve as an 
easily legible marking. 



Formofittt of cracks onfi bubbOng 

If the laser acdon leads to the formation of fine cracks or bub- 
bling on the surface, this can indeed lead to a well-Gontcafited» 
whitish marking in dark coloured plastics, 

OuUn6SS as o mult of surfm dionges cousod by mdtiitg 
Such markings are only visible £roin certain angles of observa- 
tion. The contrast is not sufficient for good legibility. 

Moifa^ng of pfastkt wah fiofllrastil^ colour 



As a general rule, contrasting colour reactions con be provided by chem- 
ical reactions in the additives (e.g. colour changes of pigments) or in the 
polymer matrix (dark colouring due to carbonisation). The important 
factor in such reactions is that the colours are bright enough and that 
they are irreversible. 

The addition of Iriodin^/Iriodin® LS pigments permits intensive dark 
or light markings in many plastics urtdcr laser treatment. These arc 
caused by a reaction ot the polymer and partly also by a reaction in the 
ptgmertc itself. 

Depending on the type of ph&stic. the pigment and the lasez; these 
markings range from white to black. They are irreversible and avoid an 
unnecessarily heavy destruction of the polymer because they occur at a 
rdativtly low laser intensity in areas near co die surface of die material* 

Iriodin®/Iriodin** LS Pigment* thus offer the ideal solution for the 
marking of plastics with laser beams. 




JtAxettoit mwdf^tfism with triodit^ 
pigmm$ kit by ^ ^**tm in ptasUes 




Las^rmarktd ?£ with triodim^ IS $00 
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Product range 

Iriodin® pedri iusfro plgmMs 



la the 80*fl Merck fomi out that die Incorporadon of pe^xlcscent 
pigmeixts, based on mica /TiOj, in many of die standard plastics make 
tKcsc polymerv receptive to the light of a CO2 laser and d visible mark 
with good contrast was achievable at a relatively law laser intensity. Id- 
odin peaH lustre pigments are avaliabie in the shining colours silver (100 
series), interference (200 sedes), gold (300 series) as welll as copper and 
bronze (500 series). Pearlescent pigments are commonly known for their 
decorative enhancement to plastic products and their sensitivity to laser 
light cotild now be used as an additional functional capacity. 

^en laser marking a product is a requirement, but the pearlescent 
appearance is not necessary or desired, it is possible to cover up the pearl 
effect with opaque pigments, for esEampIe Ti02, without any negative 
effect on the lasermaikix^ results. 

However a higgler loading of opaque pigments has a strong influence 
On colours and is therefore not recommended for cxtloured or natural plastics. 

For that reason Merck has developed a separate product range par- 
tzciiiarly designed for the laser marking technology: 

The Iriodln* LS pigments (L5-laser sensitive). 

The triodin* LS pigments offer a lot of advantages in comparison to 
pearl pigments or special laxermarkable plastics. 

Irtodin* LS pigments are 

•J simple to mix into the pkstic material in several 

diffccent ways 
-i can be easily incorporated in existing formulations 
have no important influence on the properties of the material 

The following products are available for all laser types which are actual- 
ly in use for ksetroarching plasdcai 



_ ,^ !?^.^J!i?pr., ^ 

M.no6825 L^[iS^I!*...^.?9?. -J.^!!? trtm^parent COj laser 

Art.no 4781 | Wo^ ^ HJ^l _ trantparsnt COa loiw 

Aitn9 47e4 Li'i«^*...y?J.lP„,. ». ?:.?.8|«!?. ^.wjiite ^ ^ ^C^^U^ 

Art.no 4782 ; Inotfn* LSJ»^^ ^ 5j.i5.lf??! ^ !ij?hLa[?Z lfA§ 

ArtJio 4783 ' Inodin* LS 825 <}5^m tronsparanK Wd: YAG 

_ blue ^ray 

Mm 4779 J^'!'!^!!!^,,,}^,,^, ^!"* " oil Io*tt*^©s" 

Art^4786 ;,,)n«Jpn* <.}.i?..H«: !>l«!5 all Iwar J^g^^^^ 

Art.no 4785 Ll^^f^il^.^f-f.^^. , tl^.^^^ . ?!! SfR!!* 



' Iriddin* pigmanti on Hiin pbf^fet^. The obowo porfclft »I»s rafer to plofelet diomctar. 




Ltttwrmarktd HDP^ 
bottU wish IHodht^ 



Iciodin^ L$ pigments make possible 
the laser marking of standard plastics 

i: well-contrasted markings at low laser Intensities 
an economic marking due to low pigment 
concentrations 
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Marking results 




The marking results which Att obtainable depend 
on the followbg factors; 

• plastic type 
type of laser 
jt Irtodin*/ Iriodin** LS type 

The i»o«t suitable Iriodia'/Iriodift* LS type and the opdmuxn pigmettt 
coucczxtratioa must be determined The presence of other additives in the 
lormuiation^ $uch as cotorants and Mers, can tititct the inarkijig results 
altiiough tiie plastics remain markable in most cases (exceptions carboi^ 
black at > 0*2 as explained later under black plasties). 




HDPB ^ttU 



M arking rBsuhs Polyefhylene 

COj-maskbser 



' Noturd material 
Rffcommrndad Iriodm^ LS type: 
B-ecommendad eoncmtrationt 
Cohut Qf the marking; 
Genial aspects: 

* White motertol 
Recommended Iriodsf^ LS type: 
Recommended concentration; 
Colour of the marking: 
General aspects: 



>i Cobured moterral 
Recommended Iriodsn^ LS type: 
Recommended concentration: 
Cohtir of the marking: 
Genera! aspects: 



u 



Iriodin* LS 100 or Iriodin^ LS 805 
0|1 - 0^ % to the existing formulation 
dark 

Iciodin LS 800 as well 7r iodin LS 805 are totally transparent. 
Therefore the addMda show no negative tnBucnce on the original coloui: 

Liodin*LS810 

0,1 - 0,5 % to the existing formulation 
dark 

Xriodin* LS 810 is a whitish transparent pigment which shows an improved 
m a rVing behavior in comparison to Iciodin* LS 800 or Irlodin* LS 805. 
Hspedaily in low density polyethylene Iriodin* LS 800 offers an ideal way to 
achieve dark markings of hi^ contrast 

Iriodin* LS 800/Irtodin* LS 805 or Iriodin* LS SlO 
0,1 - 1 % to the existing formolation 
depending on the concentration dark or whitish 

Due to the transparency of Iriodin* LS 800 and Iriodtn LS 805 they are suita- 
ble to be added to existing fotmuiations without changing the original colour 
of the formulation. By adding concentrations up to 0^ % the markings are 
dark. The further addition up to 1 % lead to txtarkings which are more and 
more whitish. Those markings are of hi^ contrast, especially on dark formu- 
lations. Xriodin LS 810 can be used to replace small amounts of TlOi of the 
original formulation to achive dark markings in e^. low density polyethylene. 
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'•j: Black material 

Reeotnmend&d concmtrOtiOfti 
Colom of the marking: 
Oettaral aspects: 



U>FB deo 9tictu with. 
Iriodin^LS trwiud by a 
CO J moMk laser. 




Iriodin"* I-S 830 or LS $35 
0^ - 1 % depending to tbe lading power requested 
whitish 

To achieve whitish markings on a black mftterial first tests should be done 
starting hom a natural material. Iriodin* LS 830 and Iriodin* I-S 835 are 
black frtgmenta which give the colour aft well as the iasennarkability to the 
material- Combination with «maU amounts of black carbon (maac 0,1 %) arc 
possible. Higher loadings of bUck carbon ixwy « amative influence on 
the marking behavior 




ALLTfCT?ST. 

^llllflJIIIIllllllllltltiH 
0123456789 



5v Nofurnl, white ond coloured material 



RecoftutiMd&i Iriodir^ LS typei 
Rffcommsnded cortc^ntration: 
Colour of the markings 
General aspectst 

^ Block motoftol 
Recommended Iriodin^ LS typet 
KecomrHonded concemraHom 
Colour of marking: 
'^-eneral aspects: 



L^armarkmd f JS cv't* 
irUtdin^LS 810 (ufhlu} «m/ 
trMln^LS 9S0 (dark bluM} 



Iriodin* LS 820 or Iciodin** LS 825 
0,1 f 0,3 % to the existing formulation 
dark 

Iriodin* LS 820 as wcU Iriodbi* LS 825 show a very low colour impact. 
Therefore the addition show nearly no influence on the original colour, 

Iriodin* LS 830 or LS 835 

0,2 - t % depending to the hiding power requested 
whitish 

To achieve whitish markings on a black material first testa should be done 
starting from a natural material. Iriodia* LS 830 and Iriodm» LS 835 are 
black pigments which give the colour as well as the lasermarkahility to the 
materiaL Combination with small amounts of black carbon (max. 0,1 %) are 
possible. Higher loadings of black carbon may have a negative influence on 
tlie marking behavlon 



M orking results Polypropylene 

COi-maskkMr 

tt h4oh^rci| material 

Recommend^ Iriodif^ LS typm Iriodin* LS 800 / Iriodin* LS 805 or LS BlO 

Recommended concentration; 0,1 - 0.3 % to the existing formulation 

Colo^ of the marking: whitish or dark 
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General aspects: 



White material 
Kecommended Iriodm^ LS type: 
Recommended concentration: 
Colour of the marking: 
General aspects: 



Iriodin* LS 800 as well Iiiodia® LS 805 (ixe totally transparecL Therefore the 
addition show no negative influence on the original coloiu: The markings are 
whitish with a good contrast. For dark markings Iiiodin* LS 810 should be 
used, however there Is a certain influence on the transparency. 

Iriodin* LS 810 

0,1 - 0,5 % to the existing formulation 
dark 

Lriodin" LS 8tO Id a whidsh transparent pigment which shows an improved 
marking behavior in comparison to Iriodin* LS 800 or Iiiodin* LS 805. 



Coloured material 
tiecommended Iriodif^ LS types 
Recommended comeentrattom 
Colour of the marking; 
General aspects: 



black matariol 
Recommended IHodm^ IS type: 
Kecommended concentration: 
Colour of the marking: 
General aspecti: 




Lasermarkad Pf Lids with 
XHodin^LS S30 



Iriodin* LS 800 / Iriodin* LS 8Q5 or Ihodin* LS 8lO 
0,1 - 1 % to the existing formulation ^ 
depending on the concentration dark or whitish 

Due to the transparency of Iriodin* LS 800 and Iriodin* LS 805 they arc sui- 
table to be added to existing formuUtiono without chan^ng the original 
colour of the formulation. By adding concentrations up to 0»3 % the mar- 
king axe whitish. Those mariungs are of high contrast, especially on dark 
formulations. Iriodin^ LS 810 can be used to replace small amounts of TiOz 
of the original formulation to achive dark markings, 

Iriodin* LS 830 or LS 835 

0,2 - 1 % depending to the hiding power requested 

whitish 

To ach{»fe whitish markings on a black material Arst tests should be done 
starting from a natural materiaL Iriodin* LS 830 and Iriodib® LS 835 are 
black pigments which give the colour as well as the lasexmaskability to the 
material. Combination with small amounts of black carbon (max, 0,1 %) are 
possible. Higher loading of black carbon may have a n^ative influence on 
the marking behavior 



NdtYAGbsiir 



Notural, while and ootoured material 
Recommended triodirfi LS type: Inodin* LS 820 or Iriodin^ LS 825 
Recommended concentration: ~ 0,1 - 0*3 % to the existing formulation 
Colour of the marking: dark 

General aspects: Iriodin* LS 820 as well Iriodin* LS 825 show a very tow colour impact. 

Therefore the addition show nearly no influence on the original colour 
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. Block moterial 

Recommended Inodiffl IS type: 
Recommended concentration* 
Colour of the marking: 
General aspects: 



Iriodifi»LS 830orLS835 

0^ ' 1 % depending to the hiding power requected 
whitish 

To achieve whitish markings on d black matexial first tests should be done 
starting torn a natural mat^L Iriodin* LS 830 and Iriodin* LS 835 are 
btack pigments which give the colour as well as the lasermarkability to the 
nuteriaL Combination with small amounts of black carbon (max. Oyl %) are 
possible* Higher loadings of black carbon may have a native influence on 
the marking behavior 



M orking results Polystyrene 

CO3 * fnosk kner 



' Natural motwial 
Recommended Iriodm^ LS type; 
Recommended concentration; 
ColoHT of the marking: 
General aspects: 

J white moterkrl 
Recommended Iriodif^ LS type: 
Recommended concentratiom 
Colour of the markings 
General asp^etst 

» Colourad material 
Recommended Iriodin^ LS type: 
Recommertded concentration: 
Colour of the marklngt 
neral aspects: 



u- block moterial 
Raeommended Irioditfi LS type: 
Recommended concentration: 
Colour of the marking: 
General aspects: 



Iriodin* LS SOO or Iriodln* LS 805 

0,1 - 0,3 % to the existing formulation , 

white 

Iriodin* LS 800 as well Iriodin® LS 805 are totally transparent.*Thcrefore the 
addition show no negative influence on the original colour. 

Iriodin* LS 810 

0,1 - 04 % to the existing formulation 

Modin* LS 810 is a whitish transparent pigment which shows an Improved 
marking behavior In comparison to Iriodin® LS 800 or Iriodin* LS 805. 

Iriodin* LS 800 / Irlodin* LS 805 or triodin* LS 810 
0,1 - 1 % to the existing formulation 
depending on die concentration da^ or whitish 

Due to the transparency of Iriodin^ LS 800 and Idodin* LS 805 they are sui- 
table to be added to existing formulations without changing the ori^nal 
colour of the formulation. By adding concentrations up to 03 % the mar- 
kings are dark. The further addition up to 1 % lead to markings which are 
more and more whitish. Those markings are of high contrast, especially on 
dark formulations, triodin* LS 810 can be used to replace small amounts of 
TiOa of the original formulation to achive dark markings- 

Iriodin^ LS 830 or U 835 

0»2 « 1 % depending to the hiding power requested 

whitish 

To achieve whitish markings on a black material first tests should be done 
starting from a natural material Iriodin® LS 830 and Iriodin* tS 835 are 
black pigments which give the colour as well as Ae lasermarkability to the 
material. Combination with small amounts of black carbon (max* 0,1 %) are 
possible. Higher loadings of black carbon may have a negative influence on 
the marking behavior. 
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NcfeYAGkisfir 



Noturdi white and coloured moterial 



RMcommended tfiodw^ IS typct 
Kffcommended ccncentration: 
ColOidr of the marking: 
Genera! aspects: 



u Madcmateriol 
Recommended Iriodif^ IS typet 
Recomnuttded coneerrtration: 
Colour of the marking: 
General aspeets: 



Iriodia* LS 820 or lriodm<» LS 825 
0»1 - 0»3 % to the odsung formulacioD 
dark 

Ihodin^ LS 820 as well Iriodin^ LS 825 show a very low colour impact. 
Therefore the addition show nearly no Influence on the original colour 
Polysryrene in general marks well with die Nd;YAG lascL The addition of 
Iriodin* LS 820 or Iciodin^ LS 8Z5 increase the AcnsibiHty of the material. 
The advantages arc higher marking ftpced. better definition of ^e morklngSs 
better surface quality of the marking ^ well as lower laser energy needed. 

Iriodin»LS 830orLS835 

0,2 - 1 % depending to the hiding power requested 
whitish 

To achieve whitish markings on a black material fii«t tests shouki be done 
starting from a natural materiaL Iriodin* LS 830 and Iriodin^ LS 835 are 
black pigments which give ^ colour as well as the l&sermarkability to the 
materiaL Combination with small amounts o£ black carbon (max. 0^1 %> are 
possible. Higher loadings of black carbon n^y have a negative influence on 
the marking behavloc Due to the hex that polystyrene marks black in general 
two marking mechansinu cake place at the same time. A dark marking from 
the material itself^ as well as a whitish marking caused by Iriodin* LS 830 or 
Iriodin»LS835. 



M arking results in PET 



^ Natural malarial 
Recommended Iriodit^ LS type: 
Recommended eoneentraOon; 
Colour of the marking: 
General aepectss 

: White motenol 
Recommeruied Iriodin^ LS typ^t 
Recommended concentration: 
Colour of the marking: 
General aspects: 



Inodin* LS 800 or Iriodin^ LS 805 
0.1 - 0^ % to the existing formuladon 
white 

Iriodin* LS 800 aa well Iriodin* LS 805 are totally transparent. 
Therefore the addition ahow no negative influence on the original colouc 

lriodin<* LS 800 or LS 805 

0,1 ' 0^ % to the existing formulation 

white 

Unfortunately it is not possible to achieve dark markings on white P£T 



with Sriodm^lS 900 (right) 
end witbtna fhft) 
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Coloured materiot 
Recommeftd^d Itiodh^ LS type: 
RMxmmemUd concentration; 
Colour of the marking: 
Getter^ aspects: 



1 Block moteriol 
Recommended Iriodin^ LS type: 
Recommended concentration: 
Colour of^e marking: 
General aspects: 



Iriodln® LS 800 or Iiiodin* LS 805 
0,1 - 3 % to the existing formulation 
white 

Due to the transpateacy of Iriodin* LS 800 and Iriodin* LS 805 they are mu- 
table CO be added to existing fbnnulationa without changing the original 
colour of die formulation* By adding concentrations up to 0^ % the mar- 
kings are white and show good contrast on coloured materials. 

Iriodin*LS830ortS835 

0>2 " 1 % depending to the hiding power requested 
whitish 

To achieve whitish maricings on a black material iiist tests should be done 
starting from a natural mateiiaL Iriodin* LS 830 and Idodio^ LS S35 are 
black pigtnents which give die colour as well as the laseonarkability to the 
materiaL Combination with small amounts of hlack carbon (max. 0,1 %) are 
possible. Higher loadings of black Carboo may have a negative influence on 
the marking behavion 



NcbYAGkmr 



ii h4Q^rat ^He ond ooiourod mofarial 



Racommended Iriodirfi LS type: 
RjBfXimmended corusoHtr^tions 
Colour of the marking: 
Gefieral aspects: 



Block maforiol 
Recommended Iriodir^ LS type: 
Recommended concentration: 
CtdouT of the marking: 
Cenerai aspects: 



Iriodm* LS 820 or Xriodin^ LS 825 
0,1 - 0^ % to the existing formulation 
dark 

Iriodin* LS 820 as well Xriodln* LS 825 show a very low colour impact. The- 
refore the addition show nearly no influence on the original colour P£T in 
general marks well with die NdtYAG lasei; The addition of Iriodin* LS 820 
or If todin* LS 825 increase the sensibility of the material. The advantages 
are higher marking speed, better defmition of the markiag$> better suttee 
quality of the marking as weil as lower laser energy needed, 

Iriodin* LS 630 Or LS 835 

0,2 - 1 % depending to the hiding power requested 
whitish 

To achieve whitish markings on a black material first tests should be done 
starting from a natural material. Iriodin* LS 830 and Iciodin* LS 835 are 
black pigaxents which give the cobur as vrell as the lasermarkafadlity to the 
materiaL Combination with small amounts of black carbon (max. 0,1 %) are 
possible. Higher loadings of black carbon may have a negative influent on 
the maridng behavior* Due to the fsct that polystyrene marks black in general 
two marking mechan&ims take place at the same time. A dark marking from 
the material itself, as well as a whidsh marking caused by Liodin* LS 830 or 
Iriodin«LS 835. 
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M arking results Polycarbonate 



COa - made la ier 

Natural motorial 
Recommended Jiriodin^ LS type: 
Recommended concentf^tion: 
Cchur of the marking: 
General aspects: 

a Whits motoriol 
Recommended IHodit^ LS typet 
Recommended concentration: 
Cohur of the markingi 
General aspects: 

^ Colourad mdterkxl 
Recommended IriodirF' LS type: 
Recommended concentration: 
Colour of the markmg: 
General ttspet^ts: 



t. Black mot«Hol 
Recommended Iriodif^ LS type: 
Recommended concentration: 
Colour of the markirtg: 
General aspects: 



Iriodirt* LS 800 or Iriodin* LS 805 
0)1 - 0,5 % to the existing formulation 
dark 

Iriodin* LS 800 as well Iriodin^ LS SOS are totally transparent. Therefore 
the addition show no negative influence OA the original colout 

Iriodin^ LS 810 

0,1 - 0,5 % to the existing formulation 
dark 

Iriodin* LS 810 ia a whitish transparent pigment which shows an improved 
marking behavior in comparison to Iriodin* LS 800 or Iriodin® LS 805* 

Iriodin® LS 800 or Iriodin* LS 805 
04 - 3 % to the existing formulation 
dark 

Due to the transparency of Iriodin* LS 800 and trlodi^i* LS 805 they are sal- 
table to be added to existing formulations without changing the originai 
colour of the formulation. By adding concentrations up to 0,3 % the mar- 
kings show dark markings on coloured materials. 

Iriodin** LS 830 or LS 835 

0,2 ' 1 % depending to the hiding power requested 
whitish 

To achieve whitish markings on a black material first tests should be done 
starting from a natural matetiaL Iriodin* LS 830 and Iriodin* LS 835 are 
black pigments which give the colour as well as the lascrmarkability to the 
material. Combination with small amounts of black carbon (max. 0,1 %) are 
possible* Higher loadings of black carbon may have a negatWt influence on 
the marking behavior 



Nd:YA6ki««r 



Nkiturol, white and coloured matariol 
Recommended triodhfi LS type: Iriodin* LS 820 or Iriodin* LS 825 



Recommended concentration: 
Colour of the marking: 
General aspeos; 



n 



0,1 - 0,3 % to die existing formulation 
dark 

Iriodin* LS 820 ad weU Iriodin* LS 825 show a very low colour impact* 
Therefore the addition show nearly no influence on the original colour. Poly- 
carbonate in general marks weU with the Nd:YAG laset; The addition of 
Iriodin* LS 820 or Iriodin* LS 825 inaease the sensibility of the material. 
The advantages are higher marking speed, better definition of the markings* 
btccer surface quality of Ae marking as well as lower laser energy needed. 
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Black material 
RccommentUd Iriodk^ LS typs: 
RecOfftmetuUd eoncentrationi 
Colow of the marking: 
General aspects: 



M arking results ABS 

COi • mask laser 

n h4c>hiral matoriol 
Reeottprunded Iriodirfi LS type: 
Rwcommend^d conctntratiom 
Colour of the rmtrking! 
General aspects: 

I' >A^1te motaKol 
Recommended Irxodip^ LS type: 
Recommended concentration: 
Colour of the marking: 
eneral aspects; 

A Cobunod matenol 
Recommended triodm^ LS type; 
Recommended concentratiun: 
Colour of the marking: 
General aspects: 



Iriodin^ LS 830 or LS 835 

0^ - 1 % depending to the hiding powex requested 

whitish 

To achieve whitish ouddngs oa a bUck mAterial Bin tests should he done 
startiiig horn a natural matenal. Iriodin^ LS 830 aad Iriodin* LS 835 are 
black pigments which give the colour as well as the lasermarlcability to the 
materiaL Combination with small amooots of blftck carbon (max. 0,1 %} are 
possible. Higher loadings of black carbon may have a negative influence on f 
the marking behavior: Due to die £ict that polycarbonate tnarks black in \ 
general two marking mechaoslms take place at the same time* A dark mar- [ 
king from the material itself> as well as a whittsb marking caused by i 
Iriodin* LS 83Q or Iriodin* LS 835. 




Lastrmarkgd PVR eattU 
tagM with Modin^ iS 820 



Itiodin* LS 800 or Iriodin* LS 805 
0)1 - 0>5 % to the existing formulation 
dark 

Iriodin* LS 800 as well Iriodin* LS 805 are totally transparent 
Therefore the addidon show no negative influence on the original oolouL 

Iriodin* LS 810 

0,1 ^ 0,5 % to the existing formulation 
dark 

Iriodm* LS 810 is a whitish transparent pigment which shows an improved 
marking behavior in comparison to Iriodin* LS 800 or Iriodin* LS 805. 



Iriodin* LS 800 or Iriodin* LS 805 
0»1 - 0»3 % to the existing formulation 
dadit 

Due to the transparency of Iriodin* LS 800 and Iriodin* LS 805 they are sui- 
table to be added to ftTttfing formulations without changing the original 
colour of the focmuladon. By adding concentrations up to 0,3 % the mar- 
kings show dark markings on coloured materials. 
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Block mcterial 
Ritommended IriodiHP L$ type: 
Kseommendid cancetarationt 
Colour ofthM marking: 
General aspect 



Iriodin* IS 830 or IS 835 

0^ - 1 % depending to the hiding power requested 
whitish 

To achieve whitish markings on a black material first tests should be done 
starting from a natural material Iriodin* LS 830 and Iriodin« LS 835 are 
black pigments which give the colour as well as the lascrmarkabiUty to the 
material- Combination with smaU amountt of black carbon (max. 0.1 %) are 
possible. Higher loadings of black carbon may have a negative influence on 
the marking behavioi^ 



.t hiflturel, white and coloorad moteHcal 

Recommended tfhdiffi U type; Iriodin^ LS 820 or Iriodin* LS 825 



RMcorrmtended coneentrationi 
ColotiT of ^e marking: 
General aspects: 



Block motonal 
Recommended Iriodif^ LS type: 
Recommended concentration: 
Colour of the marking: 
General aspecu: 




0,1 - 0,3 % to the existing formulation 
dark 

Inodin* LS 820 as well Iriodin* L$ 825 show a very low colour impact. 
Therefore the addition show nearly no influence on the original colour. 
ABS in general marks well with the NdsYAG laset The addition of 
Iriodin« LS 820 or Iriodin^ LS 825 increase the sensibiUty of the material- 
The advantages are higher marking speed, better definition of the markings, 
better surface quaUty of ^e marking as well as lower laser energy needed. 

Iriodin* LS 830 or LS 835 

0,2 - 1 % depending to the hiding power requested 
whitish 

To achieve whitish markings on a black material first tests should be done 
starting from a natural material* Jricdin* LS 830 and Iriodin* LS 835 are 
black pigments which give the colour as well as the lascrtnarkability to the 
material. Ck)mbinaU0D with small amounts of black carbon (max. 0,1 %) are 
possible* Higher loadings of black carbon may have a negative influence on 
the marking behavior Due to the fact diat polycarbonate marks black in 
general two marking roechansims take place at the same time, A dark mar- 
king from the material itself, ss WcU as a whitish marking caused by 
Iriodin^ LS 830 or Iriodin* LS 835. 



Labeling of 

hctuingM by SdzYAO km 



14 



i 
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M arking results Polyomide 



CG^ * mask laser 

/: Noturol rTKttwiQl 
KecommetuUd Itiodhfl IS type: 
tfjseommended conceniration: 
Colour of the markings 
Gtneral asp^ctxt 

Sk Wh'rte moteriol 
RecomMsnded Iriodh^ LS typ^' 
Recommef$ded conceniratiom 
Colow cf the marking: 
General aspects: 

^ Cokxirad motoriol 
Recommended Iriodif^ typ^: 
Recommended ccncmitration: 
Colour of the marking: 
General aspects: 



ii! Block matariol 
Recommended Iriodm^ LS type: 
Recommended concentration: 
Colour of the marking: 
Oenffol aspects: 




LahwUng of 
$tectromc k^uMlngt 
hy N4iYAG later 



Iriodin* LS 800 or Iriodin^ LS 805 
0,1 - 0»5 % CO the existing fonnuktion 
white 

Iriodin* LS 800 as well Iriodin* LS 805 are totsOly transpm-ent- 
Therefore the addition show no negative influence on the original coiour 

Ixiodin* LS 800 or Iriodin* LS 805 
0,1 - 0,3 % to the existing forniulation 
white 

Unfortunately it is not possible to achieve dark marki n gs on polyamidc. 



Iriodin® LS 800 or Iriodin* LS 805 
0>1 - 3 % to the existing formulation 
white 

Due to the transparency of Iriodin* LS 800 and Iriodin* LS 805 they are sui- 
table to be added to existing formulations without changing the original 
colour of the formulation. By adding concentcationa up to 0,3 % the mar- 
kings show white markings on coloured materials. 

Iriodin* LS 830 or LS 835 

0^ - 1 % depending to the hiding power requested 
whitish 

To achieve wbirish Tnarlcinga on a black material first tests should be done 
starting from a natural material Iriodin* LS 830 and Iriodin* LS 835 ate 
black pigments which give the colour as well as die lasermarkability to the 
material. Combination with small amounts of black carbon (max- 0,1 %) arc 
possible* Higher loadings of black Cafbon may have a negative infhience on 
the markii:^ behavioir. 



NdzYAGbser 



u Natural, white ond coloured motBrial 

Recommended Iriodin^ LS type: Iriodin* LS 820 or Iriodin* LS 825 
Recommended conceniration: 
Colour of the marking: 
General aspects: 



0,1 - 0,3 % to the existing formulation 
dark 

Iriodin* tS 820 as well Iriodin* LS 825 show a very low colour impact* 
Therefore the addition show nearly no influence on the original colour 
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Coburad molm-ial 
Keeommmdsd Iriodh^ LS type: 
Recommended eonceniration: 

Cohur of the mOfkingi 
General aspects: 



. Black fnotflrid 
Kecommended Iriodi^ LS type: 
Recommended eaneentration: 
Colot$r of the marking: 
General aspectsi 



Iriodin* LS 8iO or Iriodin® LS 825 and Iriodixi* LS 800 
0,25 % (LS 825) and 0,8% Iriodin" LS 800 to die odsdng 
formuUtion 
white 

By using a combination of Modin^ LS 820 or Iriodin* LS 825 together with 
Iriodin* LS 800 it is possibk to achieve white markings with hi«h contrast- 
In reinforced materials the concentration of the pigment should be increased. 
The rebtion should be approx. Ii4 (e.g. 0/1% Iiiodin® LS 825 and 1,6% 
Iriodin^ LS 800). 

iTMdin® LS 830 or LS 835 

0,2 - 1 % depending to the hiding power requested 
whitish 

To achieve whitish markings on a black material £irst test* should be done 
starting from a natural material, Iriodin* LS 830 and Iriodin* LS 835 are 
black pigments which give the colour as well aa the lascrmarkabilicy to the 
material. Combination with small amounts of black carbon (max. 0,1 %) arc 
possible* Higher loadings of black carbon may have a negative influence on 
the marking behavioc Due to rfie fact that polycarbonate marks black in 
general two marking roechansims take place at the same time. A dark mar- 
king from the material itself, as well as a whitish marking caused by 
Iriodin* LS 830 or Iriodin* LS 835. 




LDr£ dAO Mtick 
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Ppoperfies of laser marking 



Th« lenering, coding aad marking of products with a laser beam in indus- 
trial production sadifics in every respect the highest demands. The 
advantages of la*cf marking are due to the ^pedal features of thU tech- 
nology! _ „ _ 



Laser rnaricing is carried out: 
without eontacfr 



inldess 



a high marking throi^bput without jnechanicat abrasion 
dean, sharply edged markings^ also on soft, Irr^lar or curved 
surfaces 

very small lettering in excellent quality 



pctinanent^ solvent-, wipe- and sctatchproof markings 
no problems with combu^ble, volatile solvents and their 
disposal 

clean coding teclmoLogy without expensive consumption 
materials 



at wry high speod 



sharp edged marking on moving obiects with exact poiutionuig 
of the mark 

np to 6,000 markings a minute with a pulse TEA^CO^ laser 
up to 2>000 mm/sec with an Nd:YAG laser 



very fhxibia, bacauso 



can be progranuned by software 
automatic mask changer 

very small lettering (0.5 mm character height) and line widths 
available 

very high resolution of the marking 




PE bonh with ItMtn^ marked 
by a DOT Mtttri* U»m» 




Laurmarktd PZ phtttka mtk 
triadxn^ IS fiOO 




laitrmarked pl4$^ iabet fMw J!fr- 
taytr polyoUfint) with Iriodirfi 
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without prvvioiii treatmiAl of lh» surfoce 

no adhesion ptobleni)^ alfio when marking on polyethylene and 
polypropylene 

EUaddng is made an and not on the plastic 

the presence of a wet coating on the surfoce has no negative 

eHect on the marking 



vary «coi>omk, bwouse 



minimum servicing requirements 
no consumption materials 
fully automated coding 
the laser is quickly amortised 



imposMbk 10 forge 



permanent markings which cannot be removed without leaving 
clear signs of manipulation 
ideal for safety coding 

wipeproof due to the alteration of the material surface (pene- 
tration depth 20 - 200 pm) 




UsmturkMd FE bottit * 
hhdlH^LS 810 




InodiiflLS »00 



MB 
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Common methods in the laser 
marking of plastics 



Depending on the type of material* the nature and purpose of the Utter- 
ing and the marking speed, three diffierent methods can be chosen 

masking method 
.ji beam deflection method 

; contmuous beam method 

The mask^ and beam deflectton me^c^ds are by ^ the most commonly 
applied technob^es« The continuous beam method is only used in 
extreme cases, e*^, in mariking metals» and can be discounted hue. 

Mask mo!hod 

In the masking method, the extremely short impulse of light energy is 
directed on the position to be marked. A metal mask in the paths of die 
beam contains the letters^ numbers or signs which are to be marked. The 
picture of the mask on the objett is made using a lens. The energy den- 
sity of the light rays {in J/cm^ is increased depending on the scale of the 
marking. 



mask 



$ch«motk buiUng of o mode system 




finished piece \ 
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These are: 

pulfied TEArCOj laser (wavelergth 10,6 mm) 
Excimcf laser (wavelength 193 - 351 nm) 
pulse NdsYAG laser {wavelength 1064 nm) 

Among the COa lasers, the so-called dot-matrix lasers are a special case. 
The images they produce ate similar to the piiaf of an ink jet 
pridtet^ 

lMs«dTEA<0, hser 

nCA 9 Transvmoi Ewft^cl A»mos|rfwHc Pressure) 



Pulse TEA-COt lasers, at a pulse length of only a few nanoseconds, cause 
carbonisation and therefore a change in the colour of tiie plastic 
surrounding the pigment. This carbonisation only takes place near the 
pigment particles at the stxrface of the object. The total subiUcy of the 
material remains unchanged. In many cases> the piginent itself darkens. 
Plastics which have little tendency to carbonise undergo bubbling on the 
surface. CarbOAisattoa and bubbling can take place simultaneously 
where the result is a ligb^grey maHcing. 

Depending on the pigment ooncentration> the type of plastic used 
and the laser energy, carbonisation or bubbling can be created as 
required. The result is the choice of tithw light or dark marking. Experi- 
ence has shown that low pignoent concentrations tfrom D.l %) provide a 
dark marking and that higher concentrations (up to 1.5 %) show a light 
colou^ marlfifig . There is a gradual change from dark to light. Here 
though, the black colouring reaches a maximum. The opdmum pigment 
concentradcms to provide a well-COAtrasted marking at an economical 
price should be determined by experiment* 

The following table shows the results of trials to establish the limit 




Laurmar* 
kedHDPB- 
tbempoo 
bouUwlth 



120 
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values for energy density which are required to mark various plastics. 
The gradation of energy density was 3.7 and 11 J/cm'. The individual 
plastic* were pigmented with 0.5 % Iriodin* LS 810* 



plcvfic ybible marking ^jihW marking 

«pO)^fBtin 7J/cm* — 

PP 3J/cm» 7J/cm» 

' P5 <ll/cm* aj/cm* 

AAS <ai/cm» aj/cm* 

PET 7J/cnf ■'Vl^^ 

PVC aJ/cni* 7J/cin» 

' PC <3J/cm» 3J/cm* 



\^thout pigmenting, only FVC from about 7 J/cm' displays a yel^ 
lowish browDf clearly visible marking and epoxy resin displays a weak, 
poorly contrasted engraving. All other plastics could not be marked 
within the test range. In comparison with other substances which were 
examined for laser marking with CO^ lasers^ <^h as Kaolin^ Iriodin® 
igments could be used with a very low limit value and gave a better con- 
trasted marking. In practice, thb means that the laser can be used at a 
higher pulse frequency thus providing a larger throughput on the pro- 
duction line* 




In the beam deflection method, the laser is directed via two galvanome- 
ter mirrors and a lens system to the object fo be marked. Using special 
software, a computer controls the galvanometer mirroc The marking is 
made by directing the beam in directions x and y. The beam defltctioii 
method is very flexible and can transmit a high density of information. 
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sconner 1 




scanner 2 



Sch^mntic buikfing of mamMf system 




The eompicte C0Dt«its of tfoe marking with texts, graphics, logos, bar 
codes, etc, are prepared on the computer Therefore^ there i$ no need to 
mftnufacture and ch^ge additional lettering apparatus (masks^ punches, 
engravers, etc,)* Beam deflection is not as fast, howevei^ as die mask 
marking method with a small informatton content. 
The laser type« used are: 

a Kd:YAG laser with 532 and 1054 mn wavelength 

Md CW*C03 laset{= continuous wave) 

In the CW-CO3 lasei; the energy charge is a constant fiow and has 
no energy peaks necessary for carbonisation. The plastic is just melt- 
ed without lea^ng an adequately contrasted m a rk ing, 

I Dot-matrix (CO2 laser) 

The dot mauix mediod is a special form of the radiation deflection 
method* Here the beam is only deflected on one plane and the sec- 
ond plane is determined by the speed of die object passing the mark* 
ing head. This method does not always provide optimum results. 



ftntshad p»ce 




LoMmmarkgd PC 
piatg £tmtammg 




In. 
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Com^ and bttam cMoctfon rMtiiocb 

tn table 2, the mask and beam deflection methcxis are compared using 
typical User markii^ systems. 



Moskmcirlcing 



SconnonnaHcirtg 



strong d moHung (mm] 



-:10 



.Nd:'^ ; 



a6 : 



. cpnod bFiruidriplion 



•max. 

.^V :l:^o,_-^ 

.... .. ^. .... , 

ODtfof tnveshntnt . V 

^»J^!S^^^„„„:,^:^ „ 

jpMd (mcrf plicm * 



100 



o] option O 120 mm. ' 

b) OpNM 0 230 ntf^, 280 mm 




LaaermttrkMd FZ cctftttHc 
b^9 with Mo4m^ 
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Merck-fhe company 



Merck operate* worldwide. Apart from the German Merck company 
and Merck AG in Zng, Swtxerland, it also includes the Lipha group, Wc 
have our own companies in 47 countries and 6S production facilities in 
28 countries. Worldwide, more than 25,000 employe^ work for the 

SlQUp. 

The Merck produa range includes more than 15,000 different dtticle* in 
the fields of chemistry, pharmaceuticals, diagnostics as well as technicaJ 
products* 

Merck KGaA is divided into the divisions; Pharnxitceuticals, Labors 
atory, (reagents and diagnostic agenis), Ftne chemicals. Pigments and Cos- 
medcs» 

The Pigments and Cowxwtics Division supplies products for colour and 
lusttc effiecta and also many service activities to our cuwomers in the 
prwdag-, ceramic-, plastic- and coatitig industries. 

For cosmetic manufftcturers, we supply products for decorative cos- 
metics, sun protection, self-canning and skin care. 
Our research, whkb is oriented to the needs of our customers^ and the 
cnvironmisntftl compatibiUty of our products are the most important cri- 
teria of success in all business fields. 



^ »dvltt our cuttomen regarding tcduia! 
applications to tbc best of onr knowMgc 
within the Kope of the posiibilhief opon to 
u*, but wMtOut oblissEjon, Ounsxt hm tnd 
(«^tioni rnnu be f>burv«d at ail ctmti. 
Tht«slioflppIle« to Kspaerof anrprenaed 
dghtt of thkd parttev. Our sugs^om do 
OOtxcUeveour cusfomui of^ncceuityto 
ten ottr produce, on their own f«»paiiiibaiT>^ 
for siUnibUitr ibc d»« purpoH eovbagcd. 
Qufitacioni from ottr Ihuatun s^ ooly^ pu- 
RUttcdwiffc omr wxitvaa autlurity^ and 
»artt mm b* siae^ 



Merck-group worldwide 




This brochure provides an overview of the application and processing 
possibilities for Iriodin* and Iriodiu* LS for kser marking in dificrcnt 
plastics. It provides general infbrmatioa* We shall be pleased to put our 
decades of experience with Iriodin* pigments at your service if you have 
™« detailed quesdoos. In our laboratories for plastics, equipped with 
I 24 ^ modem appuatuSy we also investigate individual application 

Here, we can count oo our exceUent cooperation with all die 
workl** leading masterbatch and User manufacturcts with whom we 
joindy search for ways to improve your products. 
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